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Of 28 cores, 27 terminated below the elevation of live coral growth (~0.5 m below MSL). 137
A high proportion (19) terminated in unconsolidated sediment, while 8 (all close to the 138 oceanward island margins) terminated on a hard reef surface, interpreted as the underlying reef 139
flat. This indurated surface does not occur in lagoonward cores, suggesting that the underlying 140 reef flat slopes towards the atoll lagoon. Island sedimentary composition was highly consistentConfidential manuscript submitted to Geophysical Research Letters between islands and sites. Coral was the dominant constituent (76.6 ± 0.6%), with lesser 142 proportions of crustose coralline algae (11.0 ± 0.3%) and molluscs (8.8 ± 0.5%). However, three 143 distinct facies and four sub-facies were identified primarily on the basis of textural 144 characteristics (described in detail in East et al., 2016 ; Tables S2 and S3 ). Facies 1 comprised 145 organically enriched (i.e. penetrated by broken plant remains) coarse-grained sand, which 146 occurred in the upper ~<50 cm of cores. Facies 2 was a predominantly sand-grade unit, 147 differentiated as being medium-and coarse-grained in sub-facies 2A and 2B respectively. Facies 148 2 underlay Facies 1 and was dominant in leeward cores (thickness <2 m). GPR data show Facies 149 2 stratigraphy to be lagoonward-dipping, indicative of progradational lagoon infill deposits 150 (Figures 3 and S5) . Facies 3, a clast-supported unit characterized by the prevalence of rubble, 151 underlay Facies 2. A subdivision between 3A and 3B was based on an increase in rubble size 152 whereby clasts were up to pebble-and cobble-grade in 3A and 3B respectively (longest axes = 153 <4 cm in 3A and <12 cm in 3B; i.e. as large as could be recovered given that core diameter = 9 154 cm). Facies 3 was most prevalent on the windward rim (thickness <2 m). Throughout cores, 155
proportions of gravel-sized material were significantly higher on the windward than the leeward 156 rim (P = 0.003; one-way analysis of variance, ANOVA). 157
Reef island chronologies were reconstructed using AMS radiocarbon dates (Table S1,  158 Figures 2 and 4). The oldest radiometric dates were from the underlying reef flat: c. 3,600 to 159 2,800 cal. yr. B.P., and c. 4,450 cal. yr. B.P. in windward and leeward settings respectively. 160
Above the underlying reef flat, the oldest dates (i.e. of reef island initiation) were c. 2800 cal. yr. 161 B.P. and c. 4,200 cal. yr. B.P. on the windward and leeward rims respectively. Dates from the 162 Facies 2-3 interface were relatively consistent (c. 1,800 to 1,500 cal. yr. B.P) at both sites. The 163 youngest dates in both rim settings were found towards lagoonward island margins (c. 640 and 164 524 cal. yr. B.P.). 165

166
Figure 2. Topographic cross-sections, planform surveys, core logs, and median radiometric dates 167 from (a) the two main windward islands (the profile for Kudahini is provided in Figure S2 ), (b) 168 the central transects of both leeward islands (the northern and southern transects of Galamadhoo 169
and Baavanadhoo are provided in Figure S4 ). 170 whereas the key phase of island building in this study occurred under higher than present sea 280 levels ( Figure 4) . A key consistency between rim settings was the timing of the switch from 281 rubble to sand accumulation, which is congruent with the closure of the high energy windowConfidential manuscript submitted to Geophysical Research Letters differences are intra-regional, and thus exist under comparable sea-level histories, this highlights 284 that sea level is not the sole control on island formation, as is implicated in perceptions of their 285 vulnerability. Hence, reef islands are able to form at different stages of sea-level rise, fall and 286 stabilization (Figure 4) . 287
One likely driver of these intra-regional island age differences is reef platform size, as has 288 been proposed for faro islands in the Maldives (Perry et al., 2013) . This is because the earlier a 289 platform infills, the earlier an underlying substrate is available for island formation, and thus 290 larger platforms require longer time periods to infill. Our data suggest similar factors may 291 strongly influence the formation of atoll rim islands given that the windward platform is 292 markedly larger (~60 km 2 ) than the leeward platform (~8 km 2 ). Such differences in island ages 293 may be exacerbated by differences in sediment production rates, which are higher on faro than 294 linear rim platforms due to their differing eco-geomorphic zonations. Faros are entirely encircled 295 by a highly productive reef crest (Perry et al., 2015), whereas these high productivity zones only 296 occur on the lagoonward and/or oceanward margins of rim platforms (Perry et al., 2017). 297
Fundamental intra-regional differences were also found in the modes of reef island 298 development. Firstly, the lateral lagoonward mode of sand accumulation differs strikingly from 299 the faro model of reef island development, in which islands accrete from a central core (Kench et 300 al., 2005) . This is likely a function of differences in hydrodynamic process regimes whereby 301 linear rim platforms are characterized by strong cross-platform wave energy gradients, whereas 302 waves converge at a focal point on faro surfaces as wave energy is incident around 360° of their 303 platform margins. Secondly, the mechanisms of island initiation differ between faro and linear 304 rim platform islands. Linear rim island initiation occurred with rubble accumulation, whereas 305 faro island initiation was associated with low energy sedimentation (Kench et al., 2005). As 306 rubble generation and transport necessitate high wave energies, this also reflects their distinctly 307 different hydrodynamic process regimes. In addition, the greater prevalence of rubble in linear 308 rim islands highlights the differential roles of biological and physical processes in island 309 formation whereby faro island building is more dependent on biological processes than rim 310 island building. Given the close proximity of the Maldives to the equator and the rarity of storm 311 events with cyclone intensities (Woodroffe, 1993) Southern Ocean with increased northerly propagation of swell (Hemer et al., 2013) . Hence, the 319 magnitude of long period swell events may increase, which could cause additional reef rim 320 island accretion and planform change. 321
While climate change projections (Table S4 ) may produce hydrodynamic conditions that 322 are conducive to island building, it is pertinent to note several caveats to this optimistic 323 prognosis. Firstly, island accretion is contingent upon the availability of a suitable sediment 324 supply. As islands are formed predominantly of coral (Table S3) , the presence of live coral in the 325 adjacent reef communities (and the processes that denude coral into sand-grade sediment) will be 326 a necessity for ongoing island resilience. However, this could be problematic as corals face a 327 range of threats under climate change, including increases in ocean acidity and sea surface 328 temperatures (IPCC, 2014). Secondly, island building within the present study has occurred over 329 millennial temporal scales, but it is decadal to centennial temporal scales that are of most interest 330 to the inhabitants of atoll nations. Thirdly, the high-energy overwash events that will drive island 331 accretion, along with likely shifts in island planform, may devastate atoll nations' infrastructure, 332 potentially compromising island habitability in its current form. A challenge for atoll nations is 333 thus to develop infrastructure with the capacity to withstand or be adaptable to such high-energy 334 events. 335
Conclusions 336
We present a new conceptual model of reef island evolution for linear atoll rim platform 337 settings in the Maldives. Our data demonstrate that marked intra-regional differences exist in 338 island morphology, stratigraphy and timings of initiation, even at the scale of an individual atoll. 339
In addition to the model of faro reef island development in the region (Kench et al., 2005) , we 340 present evidence that rim islands formed under higher than present sea levels and distal high-341 energy wave events. Projections of future sea-level rise and increases in the magnitude of distal 342 high-energy wave events may thus reactivate this process regime, which, if there is a suitableConfidential manuscript submitted to Geophysical Research Letters reef island resilience by facilitating vertical island accretion. In addition to sea level and distal 345 high-energy wave events, we suggest reef platform size and hydrodynamic process regime 346 represent key influences on intra-regional variability in island evolution. These findings thus 347 have implications for the future adaptive capacity of atoll nations globally. Specifically, the 348 challenge is to incorporate intra-regional diversity in reef island evolution into national-scale 349 vulnerability assessments. Transition from vertical reef growth Vertical reef growth as the dominant constructive process.
Oceanward reef crest MSL by sedimentation Lagoonward reef crest
Rubble accumulation (reef island initiation) Clasts up to pebble-and cobble-sized. Accumulation associated with the high-energy window.
MSL
Sand accumulation
Predominantly via lateral lagoonward progradation. Progressive closure of the high-energy window.
Relative island senescence
Sea-level fall toward contemporary levels. Development of an organically enriched horizon. 
